Flash-induced changes in the in vivo bacteriochlorophyll fluorescence yield at low temperatures and low redox potentials in carotenoid-containing strains of photosynthetic bacteria.
The changes in the in vivo bacteriochlorophyll fluorescence induced by a Xenon flash at low temperatures (77--200 K) with the "primary" acceptor X chemically prereduced have been examined in whole cells of several species of photosynthetic bacteria which contain carotenoids absorbing in the visible part of the absorption spectrum. Two groups of species with different behaviour could be distinguished. In both cases a flash-induced rise of the fluorescence yield was observed with X prereduced at 77 k; as the temperature was increased the ratio of the maximum fluorescence (FM) and the basal fluorescence (F0) decreased and the kinetics of the decay of the high fluorescent state, as observed during the tail of the flash, apparently accelerated. Of the species examined the flash-induced changes in fluorescence-yield kinetics appeared to occur at higher temperatures in the members of one group (Chromatium vinosum, Rhodopseudomonas gelatinosa and Rhodopseudomonas palustris) than in the members of the other (Rhodopseudomonas palustris) than in the members of the other (Rhodopseudomonas sphaeroides and Rhodospirillum rubrum). These effects are interpreted in terms of the light-induced generation of triplet states within the reaction centre. It is suggested that the species-dependent differences may reflect differences in the molecular organisation of the reaction centre. It was found that in all species the reaction centre carotenoid triplet does not act as a fluorescence quencher under these conditions.